Corticosterone Reduces Synaptic Inhibition in Rat Hippocampal and Neocortical Neurons in vitro.
We examined the effect of corticosterone (10(-7) to 10(-5) M) on membrane properties and postsynaptic potentials, by means of intracellular recordings from neocortical and hippocampal CA1 pyramidal neurons of the intact adult rat in vitro. Corticosterone reduced both the early and the late components of the orthodromically-evoked inhibitory postsynaptic potential in both structures. The glucocorticoid receptor antagonist RU 38486 (10(-6) M) prevented this effect in the hippocampus. In hippocampal, but not in neocortical pyramidal neurons, corticosterone reduced a depolarizing membrane transient evoked by a depolarizing current step and increased the threshold for eliciting action potentials evoked by depolarizing current pulses. Corticosterone did not detectably alter the afterhyperpolarization following repetitive neuronal discharges evoked by current injection, in either the neocortex or in the hippocampus. Excitatory postsynaptic potentials, action potentials, membrane potential and membrane input resistance were also unchanged. The decrease in synaptic inhibition together with the reduction of electrical excitability in the hippocampus, would imply a modulation of response characteristics in pyramidal neurons such that repeated synaptic inputs become more efficient and low frequency input is blunted.